Regulated expression of the interferon-beta gene in mice.
A single plasmid regulated expression vector based upon a mifepristone-inducible two plasmid system, termed pBRES, has been constructed and tested in mice using murine interferon-b (mIFNb) as the transgene. The expression of mIFNb in the circulation was followed by measuring the systemic induction of IP-10, a validated biomarker for mIFNb in mice. Long-term, inducible expression of mIFNb was demonstrated following a single intramuscular (i.m.) injection of the pBRES mIFNb plasmid vector into the hind limb of mice. Induction of mIFNb expression was achieved by administration of the small molecule inducer, mifepristone (MFP). Plasmid DNA and mIFNb mRNA levels in the injected muscles correlated with mIFNb expression as monitored by IP-10 over a 3-month time period. Renewable transgene expression was achieved following repeat administration of the plasmid at 3 months following the first plasmid injection. A dose-dependent increase in expression was demonstrated by varying the amount of injected plasmid or the amount of the inducer administered to the mice. Finally, the pBRES plasmid expressing mIFNb under control of the inducer, MFP, was shown to be efficacious in a murine model of experimental allergic encephalomyelitis, supporting the feasibility of gene-based therapeutic approaches for treating diseases such as multiple sclerosis.